Objective-To examine the association of recent family-related stressful life-change events (SLEs) with health-related quality of life (HRQOL) in fifth graders.
METHODS
We used data from Healthy Passages, a multisite study of health and its correlates among youth. 16 Healthy Passages used parent and child interviews to collect data for 5147 fifth graders. Institutional review boards at each study site and at the Centers for Disease Control and Prevention approved this study.
STUDY POPULATION AND SAMPLING PROCEDURE
Participants were recruited from schools in 3 areas: (1) 10 contiguous public school districts in and around Birmingham, Alabama; (2) 25 contiguous public school districts in Los Angeles County, California; and (3) the largest public school district in Houston, Texas. Eligible schools had an enrollment of at least 25 fifth graders, representing more than 99% of students enrolled in regular classrooms in the 3 areas. To ensure adequate sample sizes of non-Hispanic black, Hispanic, and non-Hispanic white students, we took a random sample of schools using probabilities that were a function of how closely a school's racial/ethnic mix corresponded to the site's racial/ethnic target (described elsewhere). 16 The 118 sampled schools had 11 532 enrolled fifth graders. A parent or other primary caregiver (henceforth referred to as "parent") for each student received a letter requesting permission for contact by study personnel, of which 6663 who either agreed to be contacted or were unsure were invited to participate; 77% of them completed an interview. Interviews were conducted at the parent's home, study center, or another preferred location. Before interviews, parents gave informed consent for their participation and their child's participation; children gave assent.
MEASURES
Data for SLEs and HRQOL were collected via computer-assisted personal interview, with SLE questions preceding HRQOL questions by several unrelated survey sections.
Stressful Life-Change Events-To measure the occurrence of recent SLEs (occurring approximately in the past year), we collected data from the child and parent using an abbreviated version of the Adolescent Life Change Event Scale, 1 which has previously been used in studies of children as young as 11 to 12 years old. 17, 18 Whereas the full scale covers 31 SLEs, the present analysis focuses on only family-based life-change events that were unlikely to be directly caused by the child or directly related to the child's mental health, similar to other studies investigating the association of SLEs and health in children with a focus on family-based life-change events (either separately or with other types of lifechange events). 3, 11, [19] [20] [21] For example, we did not include events that could be attributed to the child's behavior, such as "being arrested by the police." Child-reported events included the addition of a new baby or child to the household, alcohol or drug problems in a family member, injury or illness in a family member, loss of a pet, and the death of a family member (other than a parent). Data for 4 additional SLEs (recent change of residence and parent death, separation, or divorce) were collected from the parent in another part of the survey. Because SLEs often involve the parent and the child, we combined these parentreported SLEs with the child-reported SLEs.
For the events of a new baby/child, alcohol/drug problems in a family member, injury/illness in a family member, loss of a pet, death of a family member (other than a parent), and recent change of residence, respondents were asked if the event had occurred and, if so, if it had occurred in the previous 12 months. For the events of parental death, separation, and divorce, parent respondents were asked to provide the year that it occurred. We defined these SLEs as "recent" if they occurred in the year of or the year before the interview.
Quality of Life-Children completed the Pediatric Quality of Life Inventory version 4.0, a well-validated instrument designed to measure HRQOL in children aged 2 to 18 years. 22 Its 23 items address physical functioning (8 items; eg, "It is hard for you to run"), emotional functioning (5 items; eg, "You feel sad or blue"), social functioning (5 items; eg, "You have trouble getting along with other kids"), and school functioning (5 items; eg, "It is hard to pay attention in class"). Respondents are asked how much of a problem each item has been during the past 1 month, with 5 response options (never, almost never, sometimes, often, and almost always a problem). Items are reverse scored (so that higher scores represent better HRQOL) and linearly transformed to a range of 0 to 100. We calculated mean scores for the total HRQOL scale and 2 sub-scales: physical (8 items) and psychosocial (15 items combining emotional, social, and school functioning). Cronbach α (a measure of internal consistency for which a value ≥.70 permits group comparisons 23 ) for this sample was .87 (physical subscale=.73; psychosocial subscale=.84). We dichotomized scores to identify children at risk for impaired HRQOL, defined previously as a score 1 SD or more below the population mean for the total, physical, and psychosocial scores. 24 Covariates-We selected child-, parent-, and household-related covariates based on previous literature and models of stress in children and adults. 25, 26 Child-related covariates included race/ethnicity (non-Hispanic black, Hispanic, non-Hispanic white, and other), age (≤10 and ≥11 years; 91% were 10 or 11 years old), gender, and parent-reported health status (excellent to good vs fair to poor), the parent-related covariates included parent age and educational attainment (no high school degree, high school degree/some college, and college degree or greater), and the household-related covariates included annual household income (<$20 000, $20 000-$34 999, $35 000-$69 999, and ≥$70 000) and composition (2 parents, 1 parent, and other).
STATISTICAL METHODS
All the analyses used design and nonresponse weights and account for the effects of weights and of the clustering of children within sites using STATA SE 10 (StataCorp LP, College Station, Texas). [27] [28] [29] We used χ 2 tests of homogeneity to describe the characteristics of children in the sample. We used linear regression to examine differences in mean HRQOL scores (total, physical, and psychosocial health) for children based on the number of reported recent SLEs (parent and child report combined). Next, we collapsed the number of recent SLEs into 5 categories (0, 1, 2, 3, and ≥4) and again used linear regression to examine differences in mean scores. We used simple and multivariable logistic regression to examine differences in the odds of having impaired HRQOL for children with 1, 2, 3, or 4 or more recent SLEs compared with children with no recent SLEs. We also used a test for linear trend to examine the change in the unadjusted odds ratios as the number of SLEs increased.
The covariates described previously herein were included in the multivariable analyses. Because health status is sometimes included as a part of HRQOL measurement tools, 30 we conducted sensitivity analyses omitting child health status as a covariate.
Based on conceptual models of stress that suggest that stressors might affect physical health through a psychological pathway, 25 we also examined whether psychosocial HRQOL mediates any association between SLEs and physical HRQOL. Mediators are variables that carry the effect of the independent variable to the dependent variable. 31 The Sobel test is widely used to test the significance of a mediation pathway 32 ; herein, it was used to examine whether the relationship between SLEs and the physical health summary score was mediated by the psychosocial health summary score.
RESULTS
Twenty-nine percent of the children were non-Hispanic black, 44% were Hispanic, 22% were non-Hispanic white, and 5% were another race/ethnicity (Table 1 ). Sixty percent of parents had household incomes less than $35 000, and almost one-third had less than a high school education. Table 2 provides the number of children reporting each SLE.
Twenty-four percent of children had no reported recent SLE; 33% had 1, 25% had 2, 12% had 3, and 6% had 4 or more (Table 3 ). In general, as the number of SLEs increased, the mean total, physical, and psychosocial HRQOL scores decreased ( Table 3 (Table 4) , we found evidence of a linear trend, indicating that as the number of SLEs increased, the odds of having an impaired HRQOL (total, physical, and psychosocial) score also increased. Children with 3 SLEs had approximately twice the odds and those with 4 or more SLEs had almost 3 times the odds of having an impaired total HRQOL score compared with children without recent SLEs. Children with 3 SLEs had 1.5 times the odds and children with 4 or more SLEs had 2.4 times the odds of having an impaired physical HRQOL score. In comparison, children with 3 SLEs had 2.5 times the odds and children with 4 or more SLEs had 3.4 times the odds of having an impaired psychosocial HRQOL score. In adjusted analyses, the odds of having impaired total, physical, and psychosocial HRQOL scores relative to children with no SLEs were slightly attenuated but persisted for children with more than 1 SLE. In sensitivity analyses, results were similar after omitting child health status as a covariate.
The Sobel test, with bootstrapped standard errors, indicated that psychosocial HRQOL fully mediates the relationship between SLEs and physical HRQOL (z=−14.45, P<.001; mediated effect: −1.48, bootstrapped CI, −1.68 to −1.24; total effect mediated=100%).
COMMENT
This study is the first, to our knowledge, to describe the association between SLEs and HRQOL using a population-based sample of children. We found a significant association between the number of recent family-related SLEs experienced by a child and impaired HRQOL. Children who experienced more of these SLEs were more likely to have worse HRQOL. This association was found for the total measure of HRQOL and for the physical and psychosocial components of the measure; however, the relationship was greatest for psychosocial HRQOL. These findings also suggest that the association between SLEs and physical HRQOL may be mediated through the association of SLEs with psychosocial HRQOL. The number of SLEs experienced by a child was indirectly associated with his or her physical HRQOL. It is possible that the direct association between SLEs and psychosocial HRQOL serves as the pathway by which SLEs are associated with physical HRQOL; however, longitudinal data are needed to explore this finding further.
Previous studies of the relationship between health and SLEs in children have reported similar findings. Stressful life-change events have been associated with poorer health (physical and mental) in children. However, few studies have examined population-based samples of children, particularly with a substantial proportion of low-income African American and Latino children, and many have focused on children with a specific chronic illness. By examining the association of HRQOL in a population-based, multisite sample of fifth-grade children, we can generalize these results to a broader population of children. The finding that the number of SLEs is associated with impaired HRQOL is consistent with findings from studies of SLEs in college students 15 and in human immunodeficiency viruspositive children. 5 Although we have demonstrated a strong association between the number of family SLEs and HRQOL in children, we do not have data to help us understand whether the experience of multiple SLEs is causally related to worse HRQOL. In fact, the present study findings are consistent with multiple conceptual models that could explain such an association. In the family stress model, family economic stress causes emotional distress in parents, which can disrupt parenting and can lead to poor child outcomes. 26 In this model, children's physical and emotional health, and cognitive and social functioning, are influenced by how the family functions. Alternatively, the SLEs may be related to physical HRQOL through neuroendocrine-mediated changes in immune competence, causing alterations in susceptibility to acute and chronic illnesses. 8, 9, 25 Another possibility is that the stress from life-change events also affects the child's physical health indirectly through impaired psychological health. 25 The present findings suggest that this might extend to HRQOL because we found that the association between impaired physical HRQOL and SLE was mediated by impaired psychosocial HRQOL.
There is extensive literature [33] [34] [35] [36] regarding the association between adverse events in childhood and health that should be distinguished from research on SLEs. Adverse childhood exposures generally focus on child maltreatment (abuse and neglect), whereas most research on SLEs and health-related outcomes focuses on a range of social and personal changes that occur throughout life. Indeed, many of the life-change events examined in this study are common such that most children will experience 1 or more of these during their childhood (eg, residential move, death of a family member, new sibling, and parents separating). It is not that these are extraordinary events; rather, they are normative across a childhood. Nevertheless, when these events accumulate over a shorter time frame, these findings suggest that they may be associated with poor HRQOL.
There are limitations to this study. Because we lacked longitudinal data, we cannot examine causality. This study was conducted in 3 metropolitan areas in the United States but may not generalize to the overall US population of similarly aged children. There are also potential sources of biases that should be noted, including nonresponse bias because we did not have permission to contact all parents for inclusion in the study. However, the sampling weights account for differential nonresponse by gender, race/ethnicity, and school, ensuring the representativeness of the weighted sample with respect to these characteristics and reducing potential nonresponse bias. Other possible sources of bias include question ordering and the inherent biases of self-report data. Also, we did not include a subjective measure of the level of stress caused by each SLE; such a measure would have allowed us to account for individual variation in the reaction to the same SLE. 37 In addition, we did not account for varying stress levels from different SLEs (eg, the level of stress induced from life-change events of a serious illness or injury in a family member vs moving into a new home). However, previous research indicates that the use of such differential weights for various SLEs has little effect on the association between SLEs and psychological distress. 38 There may also be other covariates that we did not include that may have affected the results. Finally, we controlled for the child's parent-reported health status in the adjusted analyses to help account for children who had chronic conditions that may affect their HRQOL. Self-or parent-reported health status is sometimes included as a part of HRQOL measurement tools 30 ; however, it is not a part of the Pediatric Quality of Life Inventory. We chose to include a parent-reported general child health status measure as a stable child trait that could affect HRQOL; analyses omitting child health status as a covariate were similar to analyses including it as a covariate.
These findings have important implications for parents and clinicians. Both should recognize that multiple recent SLEs in the family may be negatively associated with children's overall HRQOL. Because families cannot generally prevent these SLEs from occurring, understanding the association that multiple SLEs have with HRQOL can help parents anticipate additional support that children may need when confronted with multiple SLEs. Evidence from other studies 39 indicates that social support may be an important way to moderate the relationship between SLEs and mental health outcomes. Another important implication of these findings is their relevance to family-centered care. All the SLEs examined in this study are events that occur to the child's family. Family-centered care recognizes the family as a partner in the child's health care and the importance of addressing the family's needs as a part of providing comprehensive care to the child. By incorporating the needs of families as part of comprehensive, high-quality care provided to the child, health care professionals may be more likely to identify when children experience multiple SLEs in a short period (eg, parental divorce, illness, injury, death of a family member, and change of residence) and may be able to assist families in accessing community resources that can provide family counseling, support groups, or other types of family-based support services.
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